ABSTRACT.--I documented predator attacks and antipredator behavior at four display sites of Guianan Cock-of-the-Rock (Rupicola rupicola) in Suriname from 1980 to 1985. Most observations were made at a large lek that averaged 55 territorial males, with supplemental data on display groups of 1, 2, and 6 males. Males at the main lek were attacked by 6 species of raptors, 1 mammal species, and 1 snake species. A total of 56 attacks and 2 kills by raptors were observed (0.22 attacks/day). Two kills of displaying males by the snake Boa constrictor were also observed.
I observed activity from a blind located approximately 6 m from the nearest courts. With the exception of a small number of the most peripheral territories (-<5/yr), all courts could be monitored simultaneously. Whenever the Cock-of-the-Rock gave alarm calls or spooked from the lek I recorded the time, the approximate proportion of males involved, and the apparent cause. If a predator was seen, I recorded its behavior until it left the area.
To estimate mean daily group size at the Main Lek I conducted full-day censuses at least once a week through each season. On these days I counted all visible males at half-hour intervals from 0700 to 1700 (21 censuses/day). I calculated 42 weekly means for group size spanning the period January-April 1981-1984. These were compared with the frequency of spooks and predation (see Results) .
Female visitation at the Main Lek occupied an average of 28% of the time from 0700 to 1700 daily. During female visits males displayed on their courts (described by Trail 1985c) . During the remainder of the day territorial males typically perched near their courts, from just above the ground to 3 m. Nonterritorial males usually remained in the subcanopy 8- 
RESULTS
Antipredator behavior.--Male Cock-of-the-Rock were extremely wary at leks. Antipredator behavior took two forms: spooks and alarm calling. Spooks were headlong flights off the lek by subgroups of neighboring males or by the entire group. Alarm calling consisted of directing the ringing "hey" call (Fig. 2) toward a particular stimulus, and was performed by Cockof-the-Rock of all age and sex classes. Males occasionally gave alarm calls without spooking when large mammals visited the lek. This response was given to humans, to felids (jaguar, Felis onca; puma, F. concolor; ocelot, F. pardalis), and, rarely, to other mammals (e.g. brocket deer, Mazama spp.; and tamandua, Tamandua tetradactyla).
At the Main Lek spooks were the most common response to startling stimuli. Given the risk of surprise attack in the rain forest, the most appropriate reaction to threat appeared to be headlong flight, often preceded by a few abrupt "hey" calls. Following a false alarm males typically returned to their territorial perches at once (in less than 30 s) and resumed their previous This seasonal pattern in number of spooks paralleled a decline in group size following the peak of female visitation in January and February (Trail 1984 Cock-of-the-Rock "hey" calls triggered 98 spooks (13.2%). In 89 of these cases the cause of the calls was unknown and the spooks appeared to be false alarms. In 5 instances the cause was the presence of a mammalian predator (2 jaguar, 1 puma, 2 ocelot) at the lek. The pattern of alarm calling given to a felid was distinctive. The alarm began beyond the lek and usually continued for many minutes, gradually shifted location, and finally faded in the distance as a few males berg, but neither were seen at Cock-of-the-Rock display sites. Six species of raptors were seen to attack Cockof-the-Rock during this study ( Table 2 ). The unidentified raptors (Table 2) There was probably a third kill by raptors at the lek. On 18 February 1983 there was a lekwide spook followed by more than 90 min of alarm calling. This coincided with the disappearance of the bird that had been the top male (in terms of number of copulations) for the previous 3 yr and was third ranked in 1983. He had been seen earlier that morning, and had never previously been absent from the lek for a full day. His disappearance, coinciding with the massive spook, suggests strongly that he was killed by a predator, probably a raptor.
The impact of mammalian predators at leks is poorly understood. Mammals may account for more kills of displaying grouse at leks than do the more frequently observed raptors (Hartzler 1974 , Maxson et al. 1979 ).
The potential mammalian predators observed at Voltzberg were jaguar, puma, ocelot, and tayra (Eira barbara). Margay (Fells wiedii), little spotted cat (F. tigrinus), and jagarundi (F. yagouaroundi) probably occur in the area but were not seen. Jaguars were seen at the Main Lek 5 times, puma once, and ocelot twice. Tayras were never seen at the Main Lek, although one was seen at the Nest Slope Lek. The tayra, a large mustelid, is omnivorous (Janzen 1983), but probably cannot capture fastflying birds.
I found no published records of snake predation on lek-breeding birds, and snakes are not likely to be important predators on any Temperate Zone lek species. In the Neotropics, however, there are numerous species of birdeating snakes, including the bird snake (Pseustes poecilonotus), the tree boas (Corallus caninus and C. enydris), the boa constrictor (Boa constrictor), the tiger rat snake (Spilotes pullatus), and the fer- The effect of display group size.--For a groupdisplaying frog subject to intense predation pressure, Ryan et al. (1981) showed that predation risk was inversely correlated with increased chorus size for individual calling males and that overall predation rate was not correlated with group size. To assess the effect of display group size in Cock-of-the-Rock, I examined the frequency of spooks and predation at the Main Lek as group size declined seasonally and compared the Main Lek with the three smaller display sites.
There was a highly significant positive correlation between number of spooks per day and display group size at the Main Lek (Fig. 3) . In contrast, the number of actual attacks appeared to be related inversely to group size. Attacks were observed 3 times more often when the lek was small that when it was large (Fig. 4) , although these differences were not statistically significant (X 2 = 4.18, 3 df, P > 0.10). Thus, the increased incidence of spooks for large group sizes cannot be explained by a greater number of predator attacks. Instead, it presumably resuited from the transmission of individual false alarms through the group. The flushing of one male, even in the absence of apparent threat, frequently precipitated a major spook. For large group sizes there were many potential alarm instigators, resulting in frequent spooks, most of which appeared to be false alarms. For smaller groups the males were exposed to fleeing conspecifics less often and appeared less wary. The ratio of total spooks to actual attacks increased dramatically with group size at the Main Lek. For very small groups (< 10 males, n = 9) it was 2:1, for small groups (10-19.9 males, n = 18) it was 7:1, for medium-size groups (20-20.9 males, n = 36) it was 13:1, and for large groups (->30 males, n = 15) it was 50:1. The increased incidence of false alarms represents a cost of social display that could impose an upper limit on group size.
I also examined the effect of display group size by comparing the incidence of spooks and predation at the Main Lek and the three smaller display sites (Table 3) It is generally accepted that males are safer displaying on leks than alone (Lack 1968 , Oring 1982 . Some consider this to have been an important force in the evolution of leks (Hjorth 1970; Wittenberger 1978 Wittenberger , 1979 . Others argue that predation is too infrequent or variable among lek species to be a general explanation for lekking (Lill 1974 Male Cock-of-the-Rock at leks perform active behaviors, including surveillance, mobbing, and evasion, that provide effective defense against avian and mammalian predators. They appear to lack such defenses against snakes, perhaps because these potentially significant predators rarely encounter leks. It has been stated that 
